We provide econometric evidence that relative per capita GDP and relative unemployment rates are the main determinants of migration flows across Italian regions from 1970 to 2002. The empirical analysis is based on an accurate study of the dynamic properties of the series. In fact, we deal with the issues of non-stationarity and cointegration and estimate an error correction model in which both the short-and long-run dynamics are modelled at once. The regional unemployment rate is robustly inversely related with net regional migration rate, while per capita GDP is strongly positively linked with it. As far as the accommodating potential of internal migration to regional unbalances, we have detected very little room for such a role. Indeed, the degree of labour mobility across Italian regions cannot be active as an effective equilibrating mechanism. Abstract. We provide econometric evidence that relative per capita GDP and relative unemployment rates are the main determinants of migration flows across Italian regions from 1970 to 2002. The empirical analysis is based on an accurate study of the dynamic properties of the series. In fact, we deal with the issues of non-stationarity and cointegration and estimate an error correction model in which both the short-and long-run dynamics are modelled at once. The regional unemployment rate is robustly inversely related with net regional migration rate, while per capita GDP is strongly positively linked with it. As far as the accommodating potential of internal migration to regional unbalances, we have detected very little room for such a role. Indeed, the degree of labour mobility across Italian regions cannot be active as an effective equilibrating mechanism.
Introduction.
A well known fact about Italian economy is its regional dualism between the wealthy Centre-northern regions and the less developed Southern ones (the Mezzogiorno). After WWII millions of workers moved from the backward Southern and, at that time, North-eastern regions towards the Central and North-western ones. 1 Such a phenomenon has been of paramount importance in recent Italian economic history because thanks to it, during the sixties of the last century, Italy experienced the so-called miracolo economico (economic miracle) that, in little more than a decade, enabled the country to become one of the most industrialised of the world. During the late seventies and up to the middle of the eighties an empirical puzzle (Faini et Al., 1997) was the growing unemployment differentials along with the falling of internal migration. Among the many factors that have been put forward to explain it, market imperfections and labour mismatch (Attanasio and Padoa-Schioppa, 1991 ) and insensitiveness of Southern wages to the local labour market conditions (Brunello et Al., 2001 ) are the most frequently cited. However, in the very recent years, various studies (SVIMEZ, 2006; Piras, 2006) , have pointed out that starting from the middle of the nineties of last century a new wave of interregional migration flows has been recorded.
In order to study internal migration across Italian regions, we follow the recent macroeconomic empirical literature on migration and test what role it has been played by relative per capita GDP and relative unemployment rates differentials. However, differently from almost all existing literature, notable exceptions are Hatton (1995) , Brücker and Schröder (2007) and Fachin (2007) , we deeply investigate the dynamic characteristics of the series and study migration inside a cointegration framework.
As far as we know, Salvatore (1977) is the first to study internal migration across Italian regions. He analyses migration flows from the Mezzogiorno as a whole and from each one of the Southern regions to both the North-western and the Northern regions during the 1958-1974 time period. His main result is that regions with relatively high unemployment rates have relatively high out-migration rates. Attanasio and PadoaSchioppa (1991) study migration flows across six macro regions from 1960 to 1986 and estimate an empirical model in which net migration is explained by local and national wages both in public and private sector, by local and national male unemployment and 1 Italy has a long history of international migration as well. Del Boca and Venturini (2005) report that during the 1861-1976 time period more than 26 million people, mostly low-skilled people, left the country. Becker et Al. (2004) document that during the nineties of last century Italian international migration has been characterized by an increased proportion of highly-qualified individuals among migrants.
2 by housing prices. Though mixed, their results suggest that "housing prices, public sector real wages and, to a lesser extent, private sector real wages and unemployment differentials" (p. 286) are important factors in shaping internal migration. Brunello et Al. (2001) estimate migration outflows from each of the eight Southern regions to the rest of the country from 1970 to 1993. Their reported evidence is "that the rapid increase both of relative wages and of social transfers per head during the 1970s and the 1980s has significantly reduced migration flows, more than compensating the opposite effect on migration of higher regional unemployment" (p. 23).
More recently, other papers that share our macroeconomic approach have been published. Furceri (2006) retrieves the data on interregional migration as population changes plus deaths minus births, thus including also external migration from each region with the rest of the world. His aim is to ascertain whether net migration responds to GDP regional cyclical components, and he find that indeed this is the case during the period from 1985 to 2001. Basile and Causi (2007) use provincial data and estimate separately two periods: 1991-1995, when migration flows were decreasing; 1996-2000, characterised by an increase of internal migration. These authors find that during the first period the effect of economic variables on net migration flows were negligible or nil, on the contrary during the second period they reacted more promptly to them. Fachin (2007) concentrates his analysis on male migration during the period from 1970 to 1996. He considers seven macro-areas (North-West, North-East/Alps, North-East/Po Valley, Centre, Lazio, South-East and South-West) and studies emigration from the two Southern towards the remaining five macro-areas of the country. Etzo (2008) applies a gravity model to bilateral migration flows across Italian regions to find that per capita GDP has played a strong role in both sending and receiving regions, whereas the effect of unemployment on regional migration appear to be stronger in the sending regions than in receiving ones. Finally, according to Mocetti and Porello (2010) in the 1995-2005 time period migration flows from the Mezzogiorno are driven from better employment prospects in Central-northern regions. In addition, they claim that the recent upsurge of internal migration has also been affected by less favourable job opportunities in the public sector that, traditionally, in the South has been very important in offering job opportunities.
Both Salvatore (1977) and Attanasio and Padoa-Schioppa (1991) Basile and Causi (2007) use an iterative feasible GLS estimator as well as two spatial linear regression models. Finally, both Etzo (2008) and Mocetti and Porello (2010) apply panel data methods: fixed effects with vector decomposition the former, standard fixed effects the latter.
A crucial weakness of all these works is that none of them takes the issue of nonstationarity of the data into account. Contrary to them in this paper a thorough investigation of the dynamic characteristic of the series is carried out in order to investigate the long-run macroeconomic determinants of internal migration. In spite of the burgeoning of both theoretical and empirical literature on migration in the recent years, it is surprising that very few works have dealt with the issues of non-stationarity and cointegration. Notable exceptions are Brücker and Schröder (2007) and the aforementioned works of Hatton (1995) and Fachin (2007) . According to Hatton (1995) there exists a long-run relationship between the migration rate and the explanatory variables of equation (1) . In other words these variables have to be cointegrated and preliminary to any estimation, a carefully analysis of their statistical properties must be carried out. More recently, Brücker and Schröder (2007) develop a migration model with heterogeneous agents in which the equilibrium relationship comes out between income differentials and migration stocks. Differently from Fachin (2007) , in our paper the time span is longer, the analysis is done at regional rather than at macro-areas level and for the migration rate defined with respect to the whole population, not just for the males. Furthermore, we also explore what role can be played by internal migration as an adjustment mechanism to economic and social unbalances in an economy, such as the Italian one, in which a strong dualism is still present. Labour migration is a powerful mechanism of adjustment to economic and social unbalances: a region that experiences low income and a high unemployment levels looses population which is pushed towards those regions with more favourable economic conditions in the labour markets. We find that, although interregional migration flows react to regional unbalances, the size of such a reaction is quite small as regards per capita GDP and almost negligible as for unemployment.
The paper is organised as follows. In Section 2 we give a brief exposition of the empirical approach to migration given in the economic literature. In Section 3 we illustrate the data while in Section 4 we discuss our empirical methodology and present our results. In Section 5 we simulate the potential role of internal migration in reducing regional disparities. Finally, Section 6 concludes.
Theories of migration and empirical specification.
In the economic literature the starting point in modelling migration is the assumption that people migrate to enhance their economic well-being measured by expected income which, in turn, depends on wages, the (un)employment rate and other welfare benefits that might be available to migrants. In addition, other push and pull factors related to location-specific amenities may affect the migration decisions.
Many contributions to the recent literature start from the Harris and Todaro (1970) model of intersectoral migration. In this set up people migrate from the rural (agricultural) sector to the urban (manufacturing) sector taking into account expected income, which, in turns, is defined by the wage rate times the probability of finding a job. As pointed out by Pissarides and McMaster (1990) an implicit assumption of the Harris and Todaro approach is that individuals are risk-neutral and that they are not quantity constrained. Since these conditions in practise are not satisfied, Pissarides and McMaster (1990) claim that both relative wages and unemployment differentials should enter separately into the model specification and in empirical estimates on migration decisions. Hatton (1995) presents a microeconomic founded model in order to explain the probability for an individual to migrate. He models this probability taking into account the difference between the expected utility of staying in the home country versus the alternative of moving to a foreign country. The model also accounts for the probability of finding a job and for the migration costs. Pedersen et Al. (2004) present empirical evidence on international migration on the bases of a theoretical model proposed by Zavodny (1997) in which individuals choose their location maximising a utility function which depends on location-specific amenities, individual characteristics and previous location. Among the location-specific amenities, a key role is played by average earnings and unemployment rates.
Introducing some notation, a very general macroeconomic migration function can be written as:
where migration from country/region i to country/region j, m ij , is explained by per capita incomes, Y i and Y j , and unemployment rates U i and U j , in both countries/regions and by other push and pull factors Z i and Z j . Usually, migration flows are specified as migration rates, namely as the ratio of migrants to resident population either in the sending or in the receiving country/region. Following Hatton (1995) , the standard approach in the recent empirical literature on migration across countries or regions (Coulombe, 2006; Alvarez-Plata et Al., 2004; Andrienko and Guriev, 2004; Alecke et Al., 2001; Puhani, 2001 ) imposes a logarithmic or, more frequently, a semi-logarithmic form to equation (1) . The semi-logarithmic specification is particular useful when estimating net migration flows, since in such a case the dependent variable can assume negative values and the logarithmic approach is precluded. In addition, if one assumes that the push and pull factors captured by Z i and Z j do not change significantly over time, then they can be modelled as constants specific to each region.
[ Figure 1 ]
Equation (1) Venezia Giulia, Veneto, Emilia Romagna, Marche, Toscana, Umbria and Lazio) and, as argued by Bentolila and Dolado (1991) , in such a situation, from a macroeconomic perspective, it does not make a difference whether net rather than gross migration rate is used. From the viewpoint of other disciplinary methods, the use of net migration has sometimes been criticised (Rogers, 1990) since, among other things, it does not capture the relative levels of in-and out-flows and cannot be used for rates in a probabilistic
sense. Yet, as claimed by Smith and Swanson (1998) , it could be very useful in many other circumstances in that, for instance, it provides a summary measure of one component of population change. Moreover, whenever the concern for the migration impact is on labour markets, the spotlight of many migration studies on net migration is a sound and reasonable choice. Therefore, following the standard macroeconomic approach as outlined above, we study internal migration flows across the 20 Italian regions from 1970 to 2002 assuming the following long-run relationship holds: and unemployment rates with respect to nationwide averages on the right-hand side, thus such a component is precluded in the present analysis. Nonetheless, some issues on spatial dependence will be discussed in the empirical section. Analogously, we cannot take into account the past periods stock of individuals who migrated as a proxy for network effects, given that the regional migration rate is defined with respect to all other regions. By using per capita GDP and unemployment in relative terms, we establish a link from a source region to all other regions, overcoming the need to introduce a bilateral comparison of these variables from each couple of Italian regions and specifying a much more parsimonious econometric specification.
In equation (2) region's i net migration rate is expected to be positively linked with region's i per capita GDP relative to national average and negatively related with region's i unemployment rate relative to nationwide unemployment rate. Intuitively, when a region experiences a higher than national average per capita GDP, it becomes relatively more attracting than other regions; conversely, a region that suffers a higher than national average unemployment rate turns out to be less attractive. In the former case the net migration rate increases, in the latter decreases, therefore we expect α 1 >0
and α 2 <0.
Data.
In our empirical analysis the time period under investigation spans 33 years from 1970 to 2002. It is therefore the largest data-set built so far to study internal migration in Italy. Regional per capita GDP comes from the Crenos databank 2 , whereas unemployment is taken from the national institute of statistics (ISTAT various years, b).
The data on interregional migration flows (ISTAT, various years, a) are taken from the municipal registrars' offices (comuni), aggregated at regional level and reported on an origin-destination matrix.
2 Available on-line at http://www.crenos.it/.
7 Like many other studies and given the results found by Leuvensteijn and Parikh (2002) who employ both labour and population migration data and show that the use of either of them do not make any significant difference to their results, we use population data to study labour migration. In so doing the main drawback is that the role of economic variables is underestimated. Intuitively, such a result follows because people move also for other reasons than only the search of better employment conditions.
Think, for example, at retirees that come back to their regions of origin after having worked in another region, or at students that move to a university located outside their region. In the Italian context, while the latter is unlikely to be relevant given that students usually keep their official residence in the place of origin of their families, the former, on the contrary, could be potentially more important. Indeed, the Italian economic boom during the years after WWII was made possible thanks also to the millions of workers that, from the poorer Southern regions, moved towards the Northern ones. At the end of their working life, many of them decide to go back towards their regions of birth to retire, fuelling a stream of return migration which is not explained by equation (2) .
As far as unemployment data is concerned, ISTAT has recently updated its across Italian regions as a consequence of the long-lasting dualistic structure of the economy.
[ Table 1] 4. Empirical analysis.
Non-stationarity, cointegration and long-run dynamic equilibrium.
The variables entering the long-run migration equation (2) need to be carefully scrutinised in order to address spurious correlation problems. Notwithstanding the 8 flourishing of many empirical works in the recent years, it is quite surprising that very few papers have tackled this issue, notably exceptions being Hatton (1995) , Brücker and Schröder (2007) and Fachin (2007) . To address this problem, in the first step of our empirical analysis, individual unit root and panel unit root tests are used to verify the order of integration of the regional net migration rate, the natural logarithm of relative per capita GDP and the natural logarithm of relative unemployment rate. Secondly, we apply the very recent panel cointegration tests proposed by Westerlund (2007) to check whether these variables form a cointegrated set. Finally, having established that indeed this is the case, we estimate an error correction model that, as it is well-known (Banerjee et Al. 1993) , allows both the short-and long-run dynamics to be modelled simultaneously.
Unit root and cointegration tests.
Individual unit root tests are performed through the efficient Augmented DickeyFuller (ADF-GLS) test proposed by Elliot et Al. (1996) and the Kwiatkowski et Al.
(1992) test (KPSS test). The former has a null that the series are I(1), whereas the latter has stationarity under the null and non-stationarity under the alternative, thus making inference complementary to the former. The ADF-GLS test is used as a screening device whereas the KPSS test is run to confirm it. It should be noticed that the former greatly improves the efficiency of more traditional Dickey-Fuller tests, achieving substantially higher power. Since there is not any a priori reason to think that these series have a time trend or not (Brücker and Schröder, 2007) , the tests are performed both with and without it.
[ Table 2 ] Table 2 shows that with only one marginal exception (Toscana's test with trend at 10%) the net migration rate is I(1). The natural logarithm of relative per capita GDP is also I(1) for all regions but for Lazio (without trend at 10%) and Liguria (without trend at 1%). Finally, the natural logarithm of relative unemployment rate is I(1) for all regions.
GLS test, namely Toscana net migration rate with trend and relative per capita GDP without trend for Lazio and Liguria.
[ Table 3 ]
To better investigate the dynamic properties of our panel, in addition to individual unit root tests we also present two panel unit root tests proposed by Hadri (2000) and Pesaran (2007) . The former has a null of stationarity, thus as long as the null is rejected the panel is assumed non-stationary. On the contrary Pesaran (2007) Pesaran's test rejects the null of nonstationarity for the net migration rate without trend.
[ Table 4 ]
On the whole, on the basis of both individual and panel unit root tests it can be claimed that the non-stationarity of the series does not seem to be rejected by the data.
We then test for cointegration between the variables using the four panel cointegration tests developed by Westerlund (2007) . These tests are based on structural dynamics, have a null of no cointegration and the simulations provided by the author " […] suggest that these tests maintain good size accuracy and that they are more powerful than the residual-based tests" 5 such as those developed by Pedroni (2004) . More specifically two tests, labelled panel statistics P τ and P α , are run under the alternative that the panel is cointegrated as a whole and other two, labelled group mean statistics G τ and G α , under the alternative that at least one member of the panel is cointegrated. In addition, "Each 1 test is able to accommodate individual-specific short-run dynamics, including serially correlated error terms and non-strictly exogenous regressors, individual-specific intercept and trend terms, as well as individual-specific slope parameters.
[ Table 5 ]
The results, presented in Table 5 , strongly suggest that the null hypothesis of no cointegration is rejected and that the panel is cointegrated as a whole. Hence the variables of our model form a cointegrated set and we can claim that there exists a longrun relationship between regional migration rates, relative per capita GDP and relative unemployment.
Econometric model.
We have proved in the previous section that the regional net migration rate, the natural logarithm of relative per capita GDP and the natural logarithm of relative unemployment rate form a cointegrated set. In this section we estimate an error correction model in which both the short and long-run dynamics are modelled at once.
As a matter of fact, migration is likely to respond with a lag to changed circumstances mainly because it takes time for information to be acquired.
6
In so doing, we follow Brücker and Schröder (2007) and estimate: As an alternative to a simple pooled OLS estimator, which is biased and inconsistent due to correlation of the lagged dependent variable with the regional specific effects, a number of panel data estimators have been proposed. Both the random and fixed effects models are known to have an estimation bias which is more severe the shorter the panel dimension (Baltagi, 2005 Bond, 1998). These estimators are particular useful in our case since it could be the case that regional per capita GDP and unemployment rate are endogenously determined. In fact, on the one hand migration influences regional per capita GDP by changing regional population, on the other it has an effect on the labour force and on employment, thus influencing the regional unemployment rate (Bentivogli and Pagano, 1999) . In a GMM framework we can easily cope with this source of distortion as well.
In the next section we apply various estimators to the error correction model given by equation (3) and discuss the main results. Note the almost coincident panel structure with respect to our study.
Estimation results.

8
It allows for region-specific first order autocorrelation and heteroskedastic error structure.
1 parameters have the expected sign in all specifications. In particular, the negative coefficient of the error correction term implies that, when there are deviations from the long-run equilibrium, short run adjustment in the migration rate will be made to restore the long-run equilibrium. Secondly, in almost all cases the estimated coefficients are statistically significant; predominantly the FGLS and the SYS-GMM estimations are highly significant. Thirdly, although these qualitative results are similar for the various estimators, the point estimates are different. Comparable results are found for the speed of adjustment to the long-run equilibrium in the pooled OLS and the FGLS regressions On the whole, even though the FE regression performs quite similar to the SYS-GMM, the latter is our preferred one in that, as previously said, copes with the endogeneity issue of the regressors. In this specification, the validity of the instruments, according to the Hansen test, cannot be rejected. Moreover, the Arellano-Bond test of autocorrelation indicates the presence of first-order autocorrelation in the residuals and no second-order autocorrelation.
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[ Table 6] 5. Implications for adjustment to regional unbalances.
In the very recent years, various studies (SVIMEZ, 2008; Piras, 2006) , have pointed out that starting from the middle of the nineties of the last century a new wave of interregional migration flows has been recorded running again mainly from Southern to Centre-northern ones. This renewed propensity to mobility, on the one hand points 9
Notice that for these two estimators the other parameters estimates are very similar as well. 10 The SYS-GMM estimator is consistent if there is no second-order autocorrelation.
1 towards an improved role of labour mobility as an adjustment mechanism in the Italian economy, on the other hand needs to be more carefully evaluated as regards the accommodating potential of internal migration (Puhani, 2001 ).
Migration, both internal and international, is a powerful mechanism of adjustment to economic and social unbalances. A region that suffers from a lower income and a higher unemployment level with respect to the national average looses individuals who are attracted by those regions with more favourable economic conditions in the labour markets. Other mechanisms can also work in the direction of equilibrating the unbalances like, for example, new firms that, attracted by the lower wage level and by the availability of workers in the depressed regions, may be induced to move towards them.
Theoretically, when labour is freely mobile, its marginal productivity equalise across regions; on the contrary, if it is not perfectly mobile, unemployment and, more generally, interregional differentials in income levels and living standards do emerge.
Starting from the seminal paper of Blanchard and Katz (1992) , many other empirical studies (see, inter alia, Eichengreen, 1993; Decressin and Fatas, 1995; Bentivogli and Pagano, 1999; Daveri and Faini, 1999) have addressed the issue of how local (either regional in a national context or national in an international framework) labour markets respond to economic unbalances. The main result of almost all of these studies is that the responsiveness of migration to unemployment and wage differentials is lower in the European countries (particularly among them, but also within their own national boundaries) with respect to the United States or Japan. As an example, Eichengreen (1993) estimates that elasticities of internal migration with respect to unemployment and wages are lower in the United Kingdom than those estimated for the United States and, more importantly as far a the present paper in concerned, that the regressions regarding Italian regions deliver no statistically significant coefficient, with the exception of migration in the previous period. In their analysis of gross migration (both internal and international) flows from Southern Italian regions, Daveri and Faini (1999) include a risk factor along with regional unemployment and wage rates. They find that wages generally have the expected sign, whereas regional unemployment has not.
It is interesting, in the light of these issues and of our empirical results, to conduct a simulation exercise in order to have a flavour of how internal migration across Italian regions would react to changes in unemployment and income differentials. Preliminary to such a simulation, it should be highlight how the estimated coefficients could be 1 interpreted. In the semi-logarithmic equation approach given by equation (2) In order to evaluate the long-run impact of a variation of relative per capita GDP and unemployment rate on the net regional migration rate, we consider the long-run semi-elasticity estimates of the SYS-GMM model of Table 6 . Thus, for example, a 1 per cent increase in the log of relative per capita GDP for, say, Emilia Romagna would lead to an increase of 1.1563 per cent in its net regional migration rate, which amounts to 0.004378 percentage points, namely 100α 1 or 1.1563 per cent of Emilia Romagna's average net migration rate 0.2737. In the same vein, a 1 per cent increase in the log of relative unemployment for Campania would lead to an increase of 0.3034 per cent in Campania's (negative) average net regional migration rate, which amounts to 0.000999 percentage points, namely 100α 2 or 0.3034 per cent of Campania's average net migration rate -0.3154.
[Table 7]
In the first two columns of Table 7 we report the results of the magnitude of the migration-induced population change due to a 1 per cent increase in the relative per capita GDP and in the relative unemployment rate. As one can see, a variation in the former does not change too much regional population and even less is able to induce a variation in the relative unemployment rate. Therefore, even though internal migration reacts to regional unbalances as one theoretically would expect and as we actually have found in our empirical investigation, the magnitude of such a reaction is quite small as regards per capita GDP and almost negligible as for unemployment. Another interesting simulation exercise is carried out in the last two column of Table 7 . Following Puhani The main results are as follows. First, all parameters have the expected sign in all specifications. Second, almost all estimated coefficients are statistical significant. Third, the FE and the SYS-GMM estimators yield very similar results. Forth, internal migration reacts stronger to GDP rather than unemployment rates differentials, and this is true in the short-as well as in the long-run. In spite of the different econometric methodology, our results parallel those of Basile and Causi (2007) and Furceri (2006) and give support to the fact that interregional migration in Italy has been driven principally by economic fundamentals. Our empirical results are not easily comparable with those of Fachin (2007) , firstly for the reason that he concentrates on male 1 migration only, secondly because he studies emigration from two Southern macro-areas (South-East and South-West) towards other five macro-areas of the country. Anyhow, he finds a weak effect for unemployment differentials and mixed results as for income differentials, whereas home income is found to be strongly significant.
As far as the accommodating potential of internal migration to regional unbalances, we have detected very little room for such a role. Indeed, the degree of labour mobility across Italian regions, although statistically correlated to the main economics factors, is still very low and cannot be active as an effective equilibrating mechanisms.
Future research on this field is needed in order to measure the impact of internal migration on the convergence process across Italian regions and to ascertain whether the long-run impact of internal migration could imply a brain drain from Southern to
Centre-northern regions as other recent studies seem to suggest (Piras, 2007) . In addition, the study of bilateral migration flows by using spatial econometric techniques could certainly help to a better understanding of this phenomenon.
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